Introduction
A segment with terahertz radiation is found between IR and UHF diapasons of the electromagnetic spectrum. Different devices for generating and detecting terahertz radiation are under development today. However, there are few possibilities to direct the radiation, which makes difficulties for the development of many prospective applications in electronics and photonics.
Research on the creation of terahertz filters is underway. Thus, a Fabry-Perot interferometer with net-like mirrors is analyzed in [1] . Its resolution is from 600 to 2200 with free spectral region up to 6,3·10 -2 in wavelength diapason 30…120 µm. The net-like interferometers have been used for a long time in far-infrared and millimetre diapasons of electromagnetic waves.
Function Principle of the Device under Development
A scheme of the optical filter under consideration with frustrated total internal reflection is depicted in Fig. 1 . Hypotenuse edges of two silicon prisms are put over each other. A flat silicon plate of h thickness is put among the said edges and is separated from the prisms by the clearances h 1 . The clearance is set by a spacer, situated along the perimeter of hypotenuse edge. The silicon plate is a Fabry-Perot resonator with the clearances h 1 being its mirrors. The radiation angle of arrival θ 0 on the hypotenuse edge of silicon prism is 23° (which is more than the angle of total internal reflection) [2] . Figure 2 depicts a spectrum of the optical filter transmission for P -polarization of an incident radiation, estimated on condition of lack of the optical filter absorption in the material.
Experimental Research
While working on the filter a problem of selection of relatively transparent material with the right index of refraction in terahertz diapason arose. The options are polypropylene, polystyrene, teflon, polyethylene, silicon, germanium [3] . In the course of the research, transmission spectra of two specimens of silicon of different types were subject to experimental study. The thickness of the specimens A1 and A2 is 10 4 µm and 65 µm, respectively. The specimen A1 represents two silicon prisms, stuck together in a cube, whereas the specimen A2 -a plate. Figure 3 shows the estimated dependences of the transmission coefficient of the specimens on the wavelength for the specimen A1. Figure 5 shows the transmission spectra for the specimen A2, determined and estimated experimentally. The spectra were measured with the device IFS-66.
Analysis of the Experimental Data
As the diagram in Fig. 4 shows, the character of the curve τ(λ) is mostly monotonous. It indicates that there is no interference of luminous fluxes reflected from the specimen edges. Thus, attenuation of radiation in the specimen can be expressed by the Buger law. The introduced multiplier determines the Fresnel reflection from the specimen faces:
Т -radiation transmission, χ -coefficient of radiation absorption by the medium, z -radiation path length in the medium,
+ -Fresnel reflection coefficient with normal incidence on the surface, n -indicator of refraction of the plate matter. Radiation attenuates in the medium by е ≈ 2,73 times, having passed the distance l = 1/ χ. It would be l:
Using the diagram in Fig. 3 the indicator of refraction would be estimated n = 3,4, value l = 12,33 mm if the wavelength λ = 100 µm and the specimen thickness z = 10 mm. 
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In the paper [4] there is an expression, connecting electrical conductivity σ of the medium and attenuation of radiation in the medium:
ε 0 -electric constant, с -speed of light. For the specimen А1 it would be: σ = 0,73 cm·m -1 (if the wavelength λ = 100 µm). The diagram of radiation transmission in the specimen А2 (Fig. 5) , plotted on the results of measurements, contains mainly periodically situated maxima and minima. The position of the maxima doesn't correspond to the rule that the total number of half-waves shall fit in the plate thickness. This fact is possibly an evidence of the radiation absorption in the specimen as well as an appearance of additional phase shifts along with the radiation absorption on the interfaces.
The approach stated in [5] would be applied for the analysis of the interference pattern. The indicator of refraction of the absorbing material is represented in a complex form:
2 n ∧ -complex indicator of the plate refraction, θ 2 -angle of refraction, u 2 , ν 2 -real quantities.
The scheme in Fig. 4 shows the radiation transmission thought the plate and the accepted system of quantities notation applied to the mediums with radiation.
It would be convenient to accept that 2 
n 1 , n 2 -coefficients of the refraction of air and silicon plate, к 2 -indicator of radiation attenuation in the plate, θ 1 -angle of incidence on the air-silicon interface. The attenuation indicator is connected with the electrical conductivity σ of the specimen by the expression:
On condition that when the electric vector of electromagnetic wave is perpendicular to the plane of incidence (TE wave): 
where ρ 12 , ρ 23 -amplitudes of complex reflection coefficients; ( ) ( ) 
where tgφ 12 , tgφ 23 -wave phase changes on the specimen edges. If the incidence is normal, formulas (7 -9) are correct as for TE wave, as for ТМ wave (the electric vector is parallel to the plane of incidence).
When transmission goes through "empty" clearance as thick as the plate, the wave phase change shall be indicated as:
where λ 0 -wavelength in vacuum, h -thickness of silicon plate. Transmission of the absorption plate with regard to the interference effects is expressed in the formula [5] : and σ = 3,5·10 12 , respectively. As it is seen in Fig. 5 , the position of the theoretical curves maxima, as the electrical conductivity σ increases, mismatches with the experimental curve sideways long waves.
The theoretical curves in Fig. 5 are plotted with the use of the expressions (11). Its analysis allows to conclude that the said mismatch is determined by the growth of relative role of terms, containing the quantity v 2 (7), with the increasing electrical conductivity of the specimen. It can be assumed that the coincidence of the positions of the experimental and theoretical curves maxima at a certain value of wavelength λ 0 accounts for an approximate equality of the specimen electrical conductivity to the theoretical curve parameter. In Fig. 5 the positions of maxima of the experimental and theoretical curves with the parameter σ = 3,5·10 11 s -1 on wavelength λ 0 = 100 µm are close.
It can be accepted that if the radiation wavelength λ 0 = 100 µm, the specimen electrical conductivity equals: σ = 3,5·10 11 c -1 = 3,5·10 11 ·4π·ε 0 cm ·c -1 = = 40 cm m -1 . Using (3), l:
It would be l = 2,26·10 -4 m. 
Consideration of Results
The radiation transmission change of the specimens under research allowed determining silicon electrical conductivity of the specimen A1, which thickness is 10 mm. As for the specimen А2, a flat plate of 65 µm, the transmission spectrum pattern with the interference maxima and minima is more complex. It is difficult to determine the specimen absorption coefficient and the silicon electrical conductivity. A comparison of the specimen spectrum with the theoretical curve shows shifts in the maxima positions, caused by the radiation absorption. The specimen electrical conductivity was evaluated by selecting for the theoretical curve such value σ which would make positions of the said maxima coincide. It is evident that the aforesaid definition of the electrical conductivity touches upon only its estimation aspect.
Conclusion
There was developed an evaluation method of absorption capacity in terahertz radiation diapason based on dependence of the absorption coefficient of the specimens from the radiation wavelength. The absorption of silicon specimens was measured, with the specimens being elements of the construction of terahertz filters. It was demonstrated that for the usage in terahertz filters a more high-resistance than in the present article silicon is needed.
